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0 Portable electrocardiograph. 



0 An electrocardiograph capable of recording 
event data representing specific action or paroxys- 
mal symptoms of a patient along with electrocardio- 
gram data detected continuously from the patient 
over a long time has operating event-inputting keys 
(8) which indicate on their top surfaces the specific 
actions and paroxysmal symptoms in the form of a 
figure and/or character. The event data can thus be 
entered easily by the patient for recording together 
with the electrocardiogram data recorded at the time 
of the event. 
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PORTABLE ELECTROCARDIOGRAPH 



This invention relates to a portable electrocar- 
diograph for measuring and recording, over a long 
time, an electrocardiogram of a patient suffering 
from heart disease or the like. More particularly, 
this invention relates to a portable electrocardio- 
graph capable of recording event data representing 
the specific actions or paroxysmal symptoms of a 
patient at any time together with an electrocardio- 
gram which is continuously detected over a long 
time and outputting the detected electrocardiogram 
for diagnostic purposes. 

Analytical diagnostics by use of electrocardio- 
grams have been generally applied for making a 
diagnosis of for example cardiopahty. As a portable 
electrocardiograph for detecting and recording an 
electrocardiogram over a long time, there has been 
widely used the so-called Holter's electrocardio- 
graph of a portable type with a built-in cassette 
tape recorder. The electrocardiograph of this type 
has a function of recording the electrocardiogram 
continuously detected from a patient for twenty-four 
hours on a cassette tape loaded in the built-in tape 
recorder and outputting the detected electrocadiog- 
ram to an external computer or the like for post 
diagnostic purposes. In case that the electrocardio- 
gram is continuously recorded by such a conven- 
tional electro cardiograph over a whole day and 
night a task of writing a diary is assigned to the 
patient. Namely, it is necessary to precisely record 
a" day's personal history, e.g. specific actions and 
paroxysmal subjective symptoms, of the patient in 
a recording paper with time data in order to weigh 
the detected electrocardiogram with the condition 
of the patient for making the post diagnosis. The 
task of recording the patient's events such as sub- 
jective symptoms becomes more onerous than 
might be expected and is wanting in precisenss in 
time. 

Furthermore, the work of agreeing waveforms 
of the detected electrocardiogram with the event 
data inputted by the patient for making a diagnosis 
turns out to be troublesome. 

In view of the aforesaid drawbacks of conven- 
tional portable electrocardiographs, it is an object 
of the present invention to provide an improved 
portable electrocardiograph capable of automati- 
cally recording an electrocardiogram without in- 
terruption over a long time on a recording medium, 
and enabling event data representing specific ac- 
tions, paroxysmal subjective symptoms and so on 
of a patient to be recorded with time data and 
simultaneously displayed for confirmation when in- 
putting the aforesaid event data. 

Another object of the present invention is to 
provide a portable electrocardiograph which en- 



ables the electrocardiogram detected successively 
to be monitored in real time. 

To attain the object described above according 
to this invention, there is provided a portable elec- 

s trocardiograph having a function of continuously 
recording an electrocardiogram derived from elec- 
trocardiography electrodes attached to a patient in 
a built-in recording medium, which comprises a 
plurality of event-inputting keys for inputting event 

ro data representing specific actions or paroxysmal 
subjective symptoms of the patient each key hav- 
ing a keytop indexing one of the specific actions 
and paroxysmal symptoms in the form of a figure 
and/or character, and an event display on which 

is the event data inputted by operating the event- 
inputting keys are displayed in the form of a figure 
and/or character. 

The electrocardiogram which is detected as 
electric signal waveforms from the electrocardiog- 

20 raphy electrodes attached to the chest of the pa- 
tient is recorded by the built-in recording medium 
and, at the same time, the event information repre- 
senting one of the specific actions and paroxysmal 
symptoms of the patient by operating the cor- 

25 responding event-inputting key when, for instance, 
the patient takes exercise or has a paroxysm. 
Thus, the specific actions and/or paroxysmal symp- 
toms of the patient can be observed for making a 
post diagnosis with reference to the detected elec- 
tro trocardiogram displayed along with the inputted 
event information on one monitor screen. Since the 
event information which is inputted by operating 
the event-inputting key is displayed on the event 
display in the form of a figure and/or character, it 

35 can be recorded correctly and readily. As a record- 
ing medium, a semiconductor memory such as a 
randam access memory (RAM) or a magnetic re- 
cording tape can be used. 

By providing the electrocardiograph with a 

40 clock function, time data can be recorded along 
with the detected electrocardiograms when the 
event data are inputted, and time indication can be 
fulfilled at all times. The electrocardiogram record- 
ed by the built-in recording medium is generally 

45 outputted to an external computer system so as to 
be displayed on a display device for making a 
diagnosis. By providing a monitor screen on the 
present electrocardiograph, some waveforms of the 
detected electrocardiogram can be simply dis- 

50 played in real time for confirmation. 

One way of carrying out the invention is de- 
scribed in detail below with reference to drawings 
which illustrate only one specific embodiment, in 
which:- 
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Figure 1 is a perspective view schematically 
showing one preferred embodiment of the portable 
electrocardiograph according to this invention. 

Figure 2 is a block circuit diagram of the 

same. 

Rgure 3 is an explanatory plan view of the 
same, illustrating one example of arrangement of 
the event-inputting keys. 

Figures 4 and 5 are an explanatory plan view 
of the separated keyboard and a perspective view, 
which schematically illustrate another embodiment 
of this invention. 

The portable electrocardiograph according to 
this invention has a function of recording event 
data such as specific actions and paroxysmal sub- 
jective symptoms of a person to be diagnosed 
(patient) along with an electrocardiogram (ECG) 
detected from the patient on a built-in recording 
medium. The first embodiment of the electrocardio- 
graph of the invention is shown in Figures 1 to 3. 

In the drawings, reference numeral 1 denotes 
an ECG body of the portable electrocardiograph of 
light weight and small size as a Holter's electrocar- 
diograph. A connector 2 serves to detachably con- 
nect ECG electrodes 3 to the body 1. Inside a 
casing 4 of the ECG body 1. a processing circuit 
for detecting and recording the ECG data from the 
patient and enabling the aforesaid event data to be 
inputted at any time along with the ECG data. As 
shown in Rgure 2. this circuit basically comprises 
an analogue-to-digital (A/D) converter 5 for convert- 
ing an ECG waveform signai which is detected by 
the ECG electrodes 3 attached to the patient's 
chest to a digital signal, a central processing unit 
(CPU) 6 for performing arithmetic on variable data 
and controlling component circuits, a recording unit 
(recorder) 7 having a recording medium on which 
time-serial data signals from the A/D converter 5 
via the CPU 6, and a clock means 13. In this 
embodiment, as the recording medium, a semicon- 
ductor integrated memory element such as a ran- 
dam access memory (RAM) may be utilized. In this 
case, the RAM having a storage capacity to satisfy 
the required time for recording the detected ECG 
data should be used. 

Furthermore, the electrocardiograph in this em- 
bodiment is provided on the upper surface of the 
casing 4 with a plurality of event-inputting keys 8. 
On the keytops of these keys 8, figures and/or 
characters representing the specific actions and 
paroxysmal subjective symptoms or the condition 
of a patient are indexed as illustrated in Rgure 3. 
The kays 8 may be arranged as classified into two 
blocks, an action block 8a indicating daily life 
events of the patient (e.g. waking, lying-down, 
sleeping, meal, medication, drinking, walking, stair- 
ascension, exercise, audiovisual appreciation, read- 
ing, conversation, smoking, and easing nature), and 



a symptomatic block 8b indicating paroxysmal 
symptoms (e.g. chest pain, vertigo, palpitation, 
short breath, faint, and nausea). With this key ar- 
rangement, the work of inputting event data be- 

s comes easy. Additionally, a correction or clear key 
8c, a decision key 8d, and various function keys 
are provided. Furthermore, for adjusting the time of 
the built-in clock means, index numerals may be 
printed on the keytops of some keys 8. 

w The key structure adopted in this embodiment 
as illustrated is composed of one flexible keytop 
sheet covering the plurality of event keys 8, on 
which the aforementioned event figures and/or 
characters are printed at the positions opposing the 

;s respective event keys. Of course, each key may be 
possessed of an individual keytop as separated 
from the other keys. 

On the upper portion of the casing 4, there is 
formed an event display 9 in confirmation of the 

20 event data inputted by operating the event-inputting 
keys 8. The event display 9 has a function of 
manifesting the inputted event data in the form of a 
character and/or figure. The event display 9 may 
preferably be composed of a display unit with 

25 small power dissipation such as a liquid crystal 
display element (LCD). Also, the time controlled by 
the clock means 13 may be indicated on the dis- 
play 9 at all times.- 

The control unit for controlling and operating 

30 the aforementioned keys 8 and display 9 effects to 
cause the CPU 6 upon reception of a key code 
signal which is generated by a key code generator 
10 when the key is operated to drive the display 9 
to thereby display the corresponding figure and/or 

35 character representing the event data. 

By 11 is denoted a data-outputting connector 
disposed on one side of the casing 4. To the 
connector 1 1 , an external computer C and a printer 
P can be connected so as to output the ECG data. 

40 Reference numeral 12 denotes a power switch. 

In the case of detecting the ECG data from the 
patient by the electrocardiograph 1 having the 
aforementioned basic structure, the patient may 
lead general everyday life with the present elec- 

45 trocardiograph having the ECG electrodes 3 at- 
tached to his chest. The ECG data detected by the 
ECG electrodes 3 are fed to the CPU 6 via the A/D 
converter 5 and recorded as time-serial data in the 
recording unit 7. 

so In the course of detecting and recording the 
ECG data, at the time one relevant key in the 
action key block 8a is pressed, the event informa- 
tion is displayed on the event display 9. Then, 
when the decision key 8d is pressed upon con- 

55 firmation of the event information displayed on the 
event display 9. the event signal representing the 
action of the patient is recorded in the recording 
unit 7 along with the ECG data noted above. 
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When the patient has a paroxysm, the event 
signal repressing the paroxysmal symptoms of 
the patient is recorded in the recording unit 7 by 
pressing the relevant key in the symptomatic key 
block 8b in the same manner as above. In the case 
where the ECG data detected and recorded by the 
present electrocardiograph 1 are applied for a di- 
agnosis, the ECG data are transferred to the exter- 
nal computer C connected electrically to the con- 
nector 1 1 disposed on the casing 4. 

The ECG data transferred from the electrocar- 
diograph 1 to the computer C are stored in a 
memory device in the computer and analyzed by 
use of an electrocardiography program, and there- 
after, the analytic results thus obtained are dis- 
played on a display device D. The ECG waveform 
pattern is displayed serially scrolling on the display 
device D. When displaying the ECG waveform 
which is obtained at the time that the specific event 
key 8 is pressed, the corresponding event informa- 
tion is simultaneously displayed on the same dis- 
play screen. Besides, the ECG waveform can be 
printed out by the printer P as occasion arises. 

Generally, the ECG "data such as the ECG 
waveform and numeral data are sent in a lump to 
the printer P via the computer C. However, the 
ECG data may be outputted 'directly to the printer 
P as shown by the dotted line in Figure 2 so as to 
obtain a hard copy of the ECG waveform. 

The ECG data detected by the ECG electrodes 
from the patient are recorded in the recording unit 
7 in terms of time-serial signals along with the time 
data derived from the built-in clock means 13. 
Therefore, any portion of the ECG waveform can 
be diagnostically recognized by the time simulta- 
neously displayed on the display screen. 

Another embodiment illustrated in Figures 4 
and 5 has a keyboard 20 separated from the elec- 
trocardiograph body 1. The keyboard 20 comprises 
the aforementioned event-inputting keys 8 and is 
electrically connected in a detachable manner to 
the body 1 by a connection cable 21 provided on 
its leading end with a plug 22. The plug 22 is 
detachably coupled with a socket 23 disposed on 
one side of the body 1 as illustrated in Figure 5. 
Two group of the event-inputting keys. 8a and 8b. 
are enclosed with the respective line frame so as to 
facilitate the operations of the keys. Moreover, 
guidance messages 24 may be printed in a blank 
space on the keyboard 20 as illustrated in Rgure 4. 

The electrocardiograph shown in Figure 5 con- 
tains a tape recorder 25 using a magnetic record- 
ing tape as a recording medium. As the recording 
tape, a general-purpose compact cassette tape or 
micro cassette tape may be used. Though the ECG 
data stored in the RAM in the foregoing embodi- 
ment are given as digital signals, those in this 
embodiment may be in an analogue form because 



the tape recorder can record an analogue signal. 

In this embodiment, a monitor screen 26 is 
provided on the side of the tape recorder 25. It is 
possible to display on the monitor screen 26 the 

s ECG waveform while detecting in real time and 
reproduce the ECG data recorded by the tape 
recorder 25. 

The ECG waveform is displayed on the monitor 
screen 26 scrolling to. for example, right along with 

10 the event information. By monitoring the ECG data 
on the monitor screen 26, a check can be easily 
made on whether the detection of the ECG data is 
carried out normally and the ECG electrodes are 
set on the patient's chest without fail. 

15 The monitor screen 26 may be preferably com- 
posed of a liquid crystal display element (LCD). 
The event information as mentioned above may be 
displayed on the monitor screen 26. In this case, 
the display 9 used in the foregoing embodiment 

20 can be removed. 

As is apparent from the above, according to 
the electrocardiograph of this invention, in which a 
plurality of event-inputting keys indexing, on their 
keytops, specific actions and paroxysmal symp- 

25 toms of a patient in the form of a figure and/or 
character, ECG data detected from the patient can 
be automatically recorded continuously on a built-in 
recording medium over a long time and event data 
such as the specific actions and paroxysmal symp- 

30 toms of the patient can be easily recorded with the 
detected ECG data for a post diagnosis. Besides, 
since the present electrocardiograph is provided 
with an event display for displaying event informa- 
tion inputted by operating the event keys, manual 

35 input to the electrocardiograph can be correctly 
carried out with ease. As the electrocardiograph of 
this invention has a clock function, the event data 
representing the specific action or paroxysmal 
symptoms of the patient can be automatically re- 

40 corded with time data, thereby to enable a precise 
post diagnosis to be made easily. 

What is more, by separating a keyboard having 
the event keys from the electrocardiograph body, 
the event data can be readily inputted remotely to 

45 the electrocardiograph, and the device can be han- 
dled with ease. By providing the present elec- 
trocardiograph with a monitor screen capable of 
displaying the detected ECG waveform in real time, 
a check can be easily made for the ECG data while 

so detecting and the ECG electrodes attached to the 
patient. Thus, this invention provides an improved 
Hofter's electrocardiograph which can be used 
quite advantageously and effectively such as when 
heart disease is diagnosed. 

55 
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Claims 

1. A portable electrocardiograph comprising an 
electrocardiograph body (1) containing a recording 
medium (7,25) for continuously recording analogue 
or digital electrocardiogram data which are de- 
tected by electrocardiography electrodes (3) at- 
tached to a patient, a plurality of event-inputting 
keys (8) indicating specific actions and paroxysmal 
symptoms of the patient in the form of a figure 
and/or character which serve to output event data 
repesenting the specific action or paroxysmal 
symptoms so as to record the event data on said 
recording medium (7,25), and an event display (9) 
for displaying the event data inputting by operating 
said event-inputting keys (8) in the form of a figure 
and/or character. 

2. A portable electrocardiograph according to 
claim! , further comprising a clock means (13) for 
recording time data along with the electrocardio- 
gram data and the event data on said recording 
medium (7,25) when said event-inputting key (8) is 
operated. 

3. A portable electrocardiograph according to 
any of claims 1 and 2, wherein said recording 
medium (7,25) is a semiconductor memory. 

4. A portable electrocardiograph according to 
any of claims 1 and 2, wherein said recording 
medium (7,25) is a magnetic recording tape. 

5. A portable electrocardiograph according to 
any of claims 1 to 4, comprising a monitor screen 
(26) for displaying the detected electrocardiogram 
data in a waveform. 

6. A portable electrocardiograph according to 
any of claims 1 to 5, wherein said event-inputting 
keys (8) are integrally formed on said electrocar- 
diograph body (1). 

7. A portable electrocardiograph according to 
any of claims 1 to 6, wherein said event-inputting 
keys (8) are formed on a keyboard (20) which is 
separated from and electrically connected to said 
body (1). 
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